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(54) VARIABLE FREQUENCY LASER LIGHT SOURCE DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To avoid a dead zone in a 
state where the frequency of COM signal light is fixed by 
controlling the frequency of the output light of a variable 
frequency light source based on frequency-shifted light 
and heterodyne signals obtained from side-band waves. 
SOLUTION: A side-hand wave generating section 2 is 
made to generate many side-band waves of known 
frequencies by inputting the output light of a reference- 
frequency light source 1 which is a frequency-stabilized 
light source using the absorption lines of atoms or 
molecules as a reference frequency to the section 2 and 
the side-band waves are outputted to a frequency 
follow-up control section 5. Part of the output light of a | 
variable frequency light source 3 is inputted to an optical 
frequency shifting section 4 and the section 4 outputs 
0-order light and +1 -order light to the control section 5 
by shifting the frequency of the output light. The control 
section 5 multiplexes the output light of the side-band 
wave generating section 2 upon that of the optical 

frequency shifting section 4, outputs heterodyne signals to the variable frequency light source 3 
by photoelectrical^ converting the multiplexed light, and controls the frequency of the output 
light of the light source 3. 
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fc»©HiSfieliW«^«;'ffi*"*'S. *fc. 36««»V7 
h§|54«:JUil5t^>7 FgKSff-^&titfJU J!#?£fcilt£ 
«WPSU5«:*7-b!» hjgjft«Hfl£fa-*. W«HSteBB£« 
J: «l«K«tH3t fi^ * tB 73 5 . 

[0057] c © «fc ^ tctfoss ti/cjaaa»"5ia! u -if* 

[005 8 ] ja&&SVfttt 1 ©tt##H«»T&to 
^Aif^MM^Mr, «BS«©HSBttlHI 

-r-5^^oJsat®3©ai^^?ssK«:^7H2 9 i-t- & 

»pl^fe® 3 ©tttfc^S&Sfc ^ B. 
[0 0 5 9] 

[ifcl ] i/=i/r + N' fm+f - Af • • • ( 1 ) 
[006 0] *3USF9-CB. WJ^©Ml^raPS : &4 G 

h z . ytmmsLi*''? h&4<Dm&$k^7 vmz+z o o 

MHz iltui. flBflftt©tfAW««:ffiB-r4 
7=v KV->©"fiB2 0 0 MHz *P - C*>S. iiS. fW 
flRftffifi©f » F»/->©«BCtiJ:0*>l*Hr». C©C 



30 



[0 06 1] 
[»2] 

1 if $ 1. 9 [GHz ] • • • (2) 

58 A f ©iSfflB (2) «iBI— C*«. 04Kl*5(,^-C^En 
•Ct^L/cMIiSAB. C©C t*|±J^l36SI?KS!ltC-ol»-C7r: 
bfc<b©-C&&. 14t!i. N^ffi'J^iK€raiSi-r4<k 
# tc . JH«»BJS3fcW 3 ©^iz$^iifi£*iJ©* 5 ^^^H 
^rMl|EAiL/r^L/-C^-Sc — ^. Jl^~>7 h®A 
40 fA5+2 0 0MHz ©<t#tCB. (2)KA^. 
[0 06 6] 
[S3] 



-0. 1 $ (f-Af) $ 1 . 7 [G 

jg^$StiISe*l]®I* s ' 5 It6 £UZ>. C ©ffiffi©*IB 4 G H z 

*flWW«©*»S:SCit*i«. 5»T H 

z ©ffijg*Mff*r*3-C. e*©JHtt»tcHaa»^I9!*«3 

so ©a**»a«tK3e-c#*. 
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[0 06 7] C©C<t*>6. mfflkisy hiAfteiy 

* 7 -fe v h mm& f (D&mv&mizzvDJ: ? tax s„ a 

[0 06 8] $tT. Bfa©ffl*«»SKy*s#iL6»*ifc4 
*«C» (i/-vr + 0. 1 ) /f m(C*6]&l>fiEttN£ 

<=>£ bT CCiC. 0. 1 GHz«2o<D^jg^ 
^7 hSAf (0. +20 0MHz) ©^-C$>S. C 

«>fttf. v- ( i/ r +N • f m) tt. -2. 1~1. 9 
GHz©«SHrt©fB£fc*. 

[0 06 9] ^-C-C. j/- (i/ r +N • f m) WM 

+ 2 00MHzi£»S. mMAt,Ci>ffimBiCi>ttfc-? 
•SfSHtcASilfW. Aft.. i'^e>©ffliL,T4>J: 

[0 07 0]!^. C©Af SrJEOiT. i/-()/r + 
N • fm) +Af £HtttjbT. Cft^t, hAiftft 

[007 1] 5fc«C. JS«SttKe©3MB©— WfcKWT 
•5. 

[0072] JQj|SKS!KX« 1 . ffi'J^i£#fe£SI52 ttStitt 
LTMtOiUt. jg«gfe£ttfflWPW5©&fB 
J£fegS5 5©lii;£)2:<».li:Lr*s#. mW.W^l^tm3<D 

[0073] c©fgtc, ^©J: 5«: urSfe/cji^ 

-5.. ^3lj56^J-C(iAf *S0©<!:*K:W:. ^JSS4 2©tH 
jS3£> ff4 3-CjllKU Afii+ 2 0 OMH 

4 1 ©+ 1 WBtait*xx vmvi bxmjj-r 

[0 07 4]^T, hilj£S!g&3gg§5 4© tti 

^{t ^ja^tew Lfc^-y-b v b mtm f (omztm i 

[0075] ^fglC. ftffiltRS 5 5 *tB+;^i V 

r. fHiBP(t^^«ttPise%n3K:»firs. «±©» 

[0 076] C©«fc 5 oJg3fc© 3 ©ttWj#Bfc 

5 4Zffimm%£-tt2>C±<,C<t:-?X, fflr&m*m%ffi.3 



C7) ^Fga 2 0 0 0 - 1 5 1 0 0 0 
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[0 07 7] mmcsiS£XM3 (DtRfflm<D&m 

GHz JW-hT* 0 . &£Mt<Dfflmfn&lt 100MHz* 
[007 8] 36JaSS»->7 hgP4©*^g]5», 

10 AS. ^7t^PS©IU»f^A5+^(Cig^n«. #X 

mbxmiR-?2>ii&tj:£i>mmx&z>. m-mmmoygw 
**soBs©aeiaaisa»*se^fc otwjbt ±-© 

[0079] a»»?i££*k3 ©jagHK5j£fiH**ici* 

20 i#£(C«, ^K'W*S©WS^3*gIP3g;&JBl,>££|5| 

fflS©*W^S»8©JS«»5-'-7 hStt 1 ^fcO 2 
o o m h z ?ik * -c-r-* 2> f?F V- >©ts^ c n 
i:9JE^«^«:«. S»©W«P3!£^P9S%ffil>SA>. 
iS'Xl9]Sr7lciibSt,='«+ lifclnlflnTfct- 1 ^0*^©^ 

[0080] s^t. *mMmxtem®ft¥^fflm<Dmw} 

30 ©KiS«:<t^-c. Jl^^>7 MCffl^titiiL/t 
(0. +2 0 0MHz) ^tt,>5*s, + liWsI5f3££ 

- 1 'X®Vtt<Dmfr'&t>-t£&mmLxm7Lte (+100 

MHz. -100MHz) i-riCt-^. -fv b~V—> 
©*I*s$l?t,iiS^«:«. WZ.it (+150 MHz. +20 
OMH z ) ©J: ^ fcSOB««»*SEitr JOW * Cife 

[008 1 ] ^^^©AjSmilfifSlJ^lgBS-CfJ. -g-C 
•cfiit>n*ffi-^©S^©M{S?r^«:?§^-c€r*«fc 5 
CC. ^7 -fe hJ9ttttS&85 4 i&tltt$5g5 5 
40 Wc#tJiK^l,?c#, ■^T-a^-Offi-^©^-^]!^ 
S^fti*. jlS©^(t-^tC?PfTS^a?:jpJfflL/t:4,j: 

«. fictBitl5S 5 5 ©fU> 0 tCjg|^i:b«S?&ffl(,^ c 
f-V (S^-^BE) ^S4t7t;> m& 
S^!S# 5 4 tiifflthfS^ 5 5 ©ftfe 0 tC^iJffl-T -5«l>?£ 

[0 08 2] «±*%BJ©*St0iJ=&. 8H^^©fc«> 
K.ziM.¥ii£.m&m^tci)<DK.~z>l,>xm'<tc&, I5RO' 
6 Sr#fiSbr. ^^^©/c^tC^^^JU^^iS^ffi 

so ^zm&ic^xffimicmwrz. 
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[0 083] c<Dmi$l>cmi<>Z l fa3c^)l'Xytffi.t l tt£%\\ ; £ 

[0 084] tsefcotsffiofli-ca^fcj: ojc. *mmc 

[0 085]I5(J, JSB^<jU^3iaBK:JBaaBaBWt* 

idm&wziKMZ o l <Lf6tIS2 o 2 
x<asftfi^HfMz o i ©m**©** yr©««« 

[ 0 0 8 6 ] 0 6 ii. ^> W*3l^tCJH«E««ifcJfc* 

1tmftrW*%M2 0 1 0 2 iil^iiSEftlJ 

tSP#!22 0 3i4«xtl^. C©«tett. JSiSSfeS^ 
*BJWft«iaS»WP*®2 0 3 CCA* 5 ft. ffi'J^i£IS£. 

^*«2 0 l#MtttfciMEM»Sft£. 
[0 08 7] 

[I69I©***] «W«c«4JBWBW«CL'-ir36aBW 

aH»*wi»Rr*6 1 £ ft fc««8STij3Bte« 3 i . mm : &$n 

*»6f#e>ft*~-x n >«-*©H«»Wlwe3ftte* 

^ -fe ? h ja^ic & -a «fc 5 m ^msx^iS^fM<oms. 

o fftx.oJtg-C £> -5 J!&Sfcitff£*IJtB!SIS 5 t . BUfiB 
jgj^^3^©ffl#*MM©J3^£T B« 

ie^-^aiise$<j®sp©^^ -tz » t mw.^&c&xfWSSiWSe.^ 

SSU fro. WK3fcJS?l»tti'7 h§R©->7 h^c©jMtR 
ft. ©J§-^'5I^SeHA 5 )a<. ®BUfBJl^"°J^ 



s) &KJ2 000-151000 

14 

«HWrffi*(Cja«tt«:»S* /c«»5 It? # iBi»liI 
^ U — tf # jaa*«S:SPB"C ft 1c 

[0088] t. tc. &$m<om— <Dfzm<o&B<D£ e>cc 

^©JSj&aoJ^iS^Wffl-r 5Ci &-c$ . S * £14 
:£tcBi£*KJ£T5c£#BJSgra*). WDMil{f©ft 

■c*fc. S^k. t©<£5tt«j&tcfc<,>T«. tfttotb 

£fciIt^lJt»£^bT£S<bSftTC>5fc©. C©m^ 
10 |ffl©*lttWttlHifi»«9>6«f*. 

ia©ffl*f w ttaaaR* 6 a? ( 1 o - s aft > tcs* u r 2 « 

gft'M < tic tWCfttc. 

[Hi] #fi9i©si— oiic^i^^tBT*^. 
[12] ##£Bj©^~©ji^©ffJS£^T0-e£>£. 
[i3] *^©^— ©nistwsr^-rs-c&s. 

[04] *|6W©*— ©SI*llW«:oi,»-CJH«»»3e©JS( 

[05] t&jt'Vi'XXMic. mmkg&ftz&xytti, 
20 -cffliifcts^^-rH-cas. 

[0 6 ] S£/<Jl/X3HKi:. S8»l**4#13tiL 
[07] fit*© JSifi» *JSE U - If *W*8R©1»BS«:^'S" 

[0 8] ^©s&scsi^u-if^^sofiffiK^-r 

0-CS>S. 

[0 9] W**©HiSaBaa3£©"J r --' F'/->*KWf* 
fe*©0-C* "3 . ( a ) ttffJWiKifiA. ( t> ) (Jffi 1 ^ 

p B i©cf*#ia-c©pggi.^©ift^0. ( c ) «t=^ fv— 

30 >^-T0"C*?)„ 
[##©I^BJ] 

1 jgjfflKffiVjl»( 



2 i 




3, 


3a. 3 b H«#oJ^*« 


4, 


4a. 4b jJEHSaSS/? hSB 


5. 


5a. 5b SffittiBWitPSP 
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6a. 6 b 
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